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Executive Summary

Pacific Herring (Herring) , Clupea pallasii , support an important and
historically significant commercial fishery in California. Four areas within the state
have spawning stocks large enough to enable a fishery, including San Francisco
Bay, Tomales Bay, Humboldt Bay, and Crescent City  ; however, over 90% of
landings come from San Francisco Bay . Commercially, Herring are targeted for
roe products, bait, and fresh fish. Since its onsetin  the winter of 1972, the sac -roe
fishery (the eggs from gravid female Herring) , has dominated landings, while
landings in the whole fish sector are minor. A recreational Herring fishery also has
takenplace si nce at | east the 1970s. The primary m
commercial Herring fishery is Japan, where Herring roe is considered a delicacy.
Herring are also used as bait for salmon,  Oncorhynchus spp., Pacific Halibut,
Hippoglossus stenolepis , and Lingcod, Ophiodon elongat us, by recreational
anglers . Herring may also be smoked, pickled or canned for personal

consumption.
The roe fishery was one of the most commercially valuable in California,
reaching landings of more than 12,000 tons and an ex-vessel value of almost $20

million, but has since declined due to lower demand and competition from

other Herring fisheries outside of California . Given the initial high value of sac -
roe, high participation levels (more than 400 permits at its peak), an d limited
space in the San Francisco Bay, the Herring fishery benefitted from an intensive
level of management.

Regulations changed annually as the fishery expanded, and many
regulations were designed to address socioeconomic rather than biological
issues.Primary m anagement measures used historically include but are not
limited to limited entry, permits issued by lottery, individual vessel quotas, quota
allocation by gear, a platoon system used to divide gill net vessels into groups,
the transferability of fishery permits, and the conversion of permits between gear
types. However, as the price and participation has continued to decline :
particularly since the early 2000s , many of the regulations developed to
manage a much larger fleet are outdated and no lo nger necessary.
Additionally, despite concerns about an increasing level of take and potential
for commercialization among the recreational Herring fishery, no restrictions on
catch or effort for this sector have been established.

There were concerns about  declining stock sizes in the late 1990s and
early 2000s, and in response the Department began using more precautionary
guota setting procedures. One of the primary goals of this F ishery Management
Plan (FMP) was to further develop and codify this precauti onary approach to
ensure the sustainable management of California Herring into the future. In
addition, Herring not only support ~ commercial and recreational fisheries, but as
forage fish they are a food source for many predatory fish, marine mammals,
and s eabirds within the California Current Ecosystem (CCE), providing an
essential energetic link between primary producers and predators at the top of
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food chains. As such, a secondary goal was to develop a management
approach that complies with the California Fish and Game Commi ssi on
(Commission) forage species policy, which seeks to recognize the importance of
forage fish to the ecosystem and establishes goals intended to provide
adequate protection to these species.
The overarching goal of this FMP isto  ensure the long -term sustainable
management of the Herring resource consistent with the requirements of the
Marine Life Management Act (MLMA) and the Commi ssspeciesbs f or age
policy . In particular, it seeks to:

1 provide a synthesis of relevant informatio  n on the species, its habitat, role
in the ecosystem, and the fishery that targets it ,

1 integrate the perspectives and expertise of industry members and other
stakeholders in the management process ,

T describe the effects of «cl| i margstockshaadh ge on
identify environmental and ecosystem indicators that can inform effective
management

1 provide an adaptive management framework that can detect and

respond to changing levels of abundance and environmental conditions :
specify criteria for i dentifying when a fishery is overfished

streamline the annual quota  -setting process while ensuring that it is based
on sound science ,

create an orderly fishery through an efficient permitting system ,

ensure that research efforts are strategic and targeted ,

use collaborative fisheries research to help fill data gaps ,

identify risks and minimize threats to habitat from fishing , and

minimize bycatch to the extent practicable.
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The MLMA requires that management changes be based on both the
best available scien ce as well as stakeholder input. Beginning in 2012 , a Steering
Committee (SC) including Herring fleet leaders, representatives from
conservation non -governmental organizations (NGOs) and California
Department of Fish and Wildlife (Department)  staff evolved to develop a vision
for the Herring FMP. This SC provided guidance throughout the FMP process and
communicated the goals and strategies of the plan to their wider communities.
In 2016 when the FMP development process was formally initiated, the scope of
the FMP was presented to the California Fish and Game Commission
(Commission) and refined via a public comment process. California Native
American Tribes also were consulted. Permit holders were surveyed to gain input
regarding potential regulatory changes . After the management strategy was
developed, it was presented to the Commission and through other public
meetings (both web -based and in -person) for stakeholder feedback

Throughout th e Herring FMP process, a number of scientific analyses,
including a M anagement Strategy Evaluation (MSE) to develop and test a
Harvest Control Rule ( HCR), an analysis of correlations between Herring



Pacific H erring FMP October 2019

productivity and environmental indicators, and a meta -analysis of dietary
studies to better understand predator  -prey relations hips were conducted to
ensure that the proposed management strategy had a solid scientific
foundation. The management strategy was further refined based on the

feedback of an external, independent peer review committee. While the

Herring fishery is relativ ely data rich, a number of informational gaps were
highlighted during this process, specifically related to the relationship between
Herring, predator populations in the CCE, and alternative prey species.

Additional information in these areas would allow t he Department to more fully
consider ecosystem impacts in future Herring management.

Management Strategy

This FMP proposes a management strategy that is based on an adaptive
management framework that seeks to improve management of Herring in
California th rough monitoring and evaluation, in order to better understand the
interaction of different elements within marine systems. The management
strategy consists of procedures to: 1) monitor Herring populations in the four
management areas (San Francisco Bay, T omales Bay, Humboldt Bay, and
Crescent City Harbor), 2) analyze the data collected via the monitoring
protocol to estimate Spawning Stock Biomass (SSB), 3) develop quotas based on
current SSB using a HCR, 4) track indicators to monitor ecosystem conditions and
adjust quotas as needed, and 5) additional management measures to regulate
fishing.

The primary mechanism for ensuring stock s
Herring management areas is to restrict harvest to a rate of no more than 10% of
the estimated SSB by setting catch limits (quotas). This cap on the  target harvest
rate was agreed upon by a group of representatives from the fishing industry
and conservation NGOs prior to beginning the development of this FMP as a
means of continuing the precautiona ry management approach the
Department has employed since 2004. Additional management measures are in

place to ensure that harvest primarily targets age 4+ fish (mesh size restrictions) ,
that spawning aggregations receive some temporal and spatial refuges f rom
fishing (closed areas and weekend closures) , and to minimize interactions

between fishermen and concurrent users of the four management areas.

Tiered Management Approach

Implementing intensive surveys, like the annual spawn deposition surveys
used to estimate the SSBin San Francisco Bay, in all four management areas is
not feasible due to resource and staffing constraints. Thus, this FMP outlines a
three -tiered management  approach to help prioritize monitoring efforts and
apply appropriate levels of management to fit the fishery activity level. Using this
approach, each management area falls into one of three tiers based on the
level of fishing occurring.  Tier 3 has the highest level of fishing activity, Tier 2 is
intermediate, and Tier 1 has the lowest level of fishing activity. The level of
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monitoring effort associated with each tier is dictated by the level of

participation in the fishery. Quotas are determined based on the information
available. As more information is available, higher harvest rates are available to
participants , provided stock sizes can sustainably support higher levels of catch.
When this FMP was firstdrafted , Tomales Bay, Humboldt Bay, and Crescent C ity
Harbor were Tier 1 management areas , and the San Francisco Bay wa s the only
Tier 3 management area.

Multi -Indicator Predictive Model to Estimate SSB
Setting quotas in Tier 3 management areas requires an estimate of the
expected total SSB in the coming  season in order to set a quota that will
achieve the desired harvest rate. As part of the FMP development process,
information on correlations between biological indicators of Herring stock health
and environmental indicators were used to develop a predic tive model to
estimate the coming yeard6s SSB. Although
assessed yearly and presented as part of the annual season summary to the

ecol

Directords Herring Advisory Committee (DHAC)

recommendations and to provide cont ext for the SSB estimate, they have not
been used to quantitatively predict the SSB to set quotas prior to this FMP. The
multi -indicator predictive model includes the following three indicators:

1. SSBear10 the observed spawn deposition from the previous season

2. YOVYyear3 0 the Catch Per Unit Effort (CPUE) of Young of the Year (YOY)
Herring from April to October three years prior

3. SSJu-sep 0 The average Sea Surface Temperate (SST) between July and
September prior to the upcoming season

The above -described model explains more variability, mechanistically
supports what is known about Herring stocks, and reduces predictive error when
compared to the current method. The synthesis of different environmental and
ecosystem data into a multivari  ate forecasting equation may promote
proactive, rather than reactive, management, and foster an interdisciplinary
approach to ecosystem -based fisheries management. = The FMP adopts this

multi -indicator predictive model as an option for estimating the coming seasonos

SSB in San Francisco Bay, contingent upon availability of necessary input data
and continued predictive power by the model. Spawn deposition surveys
remain the default method for determining SSB.

Harvest Control Rule

A key provision of thisFMPis a HCR f or Cal i forni ads
that quotas are appropriate given the current SSB, and that intended harvest
percentages (target harvestrates) are no more than 10 percent ( %). The HCR
developed for San Francisco Bay includes a SSB cutof f at 15,000 tons, below
which no fishing can occur and the quota for the coming season will be zero.

Herr
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Developed in consultation with Department staff and stakeholders and tested
using MSE, the HCR is used to set appropriate quotas in  Tier 3management
areas . The HCR developed is based on the current precautionary management
approach and provides a predetermined method for setting initial quotas each
year based on SSB estimates.

Assessing Ecosystem Indicators

Given Herringds rol e as Ch orfeofthagrimars peci es i
goals of this FMP was to develop a transparent procedure for incorporating
ecosystem considerations into Herring management. A set of ecosystem
indicators was selected based on scientific analysis to provide a holistic view of
predat or-prey conditions in the system. These indicators are arranged in a
decision tree to assist Department staff in determining whether additional quota
adjustments are warranted. Additional environmental indicators were also
chosen to provide information on the general health and productivity of the
CCE, ensuring that decisions about the Herring stock are placed in the context
of the larger ecosystem. The status of these additional indicators will be
periodically described in an Enhanced Status Report.

Addi tional Management Measures
Existing management measures were evaluated during the FMP
development process to ensure alignment with the overall management
strategy proposed for Californiads Herring fi
recommended for restr ictions on catch, areas open to fishing , size, sex,or gear.
Existing management measures to reduce impacts to habitat, as well as
bycatch and discards were also found satisfactory.
Based on stakeholder input, this FMP institutes a single start (02 Januar y)
and end date (15 March) for all four management areas, compared to
previously each had their own season dates.

Changes to streamline and modernize the regulations

The FMP development process provided an opportunity to modify existing
Herring regulations for the gill net, Herring Eggs on Kelp (HEOK), and recreational
fisheries. The goal of these changes was to meet the needs and capacity of the
modern fleet, standard ize and clarify the regulatory language across sectors
and areas, and to make the regulations consistent with those used in other
fisheries in California.

Gill net Fishery 0 The platoon system, and the complex permitting
associated with that system, was d eveloped for a much larger fleet and is no
longer necessary in San Francisco Bay. To modernize the Herring gill net fishery
regulations, the following regulatory changes will be made:
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convert all permit types to a single permit that allows holders to fish  every
week of the season in order to eliminate the platoon system in San

Francisco Bay ,

establish a long -term capacity goal of 30  permits under the new

permitting system

eliminate the paperwork associated with substitution by allowing anyone

who possesses a valid California Commercial Fishing License to operate a
Herring fishing vessel provided the permit is onboard and that vessel has

been designated

require that gill net s be marked with the Fishing Vessel Number designated
on the permit to track fishing  activities ,

remove yearly quota specification from regulations, and instead set

guotas via the HCR under the authority of the Director of the Department ,
reduce the permit cap from 35 to 15 in Tomales Bay ,

establish new conservative quotas for T ier 1 and 2 fisheries,

adjust regulations to promote collaborative research between the

Department and the fishing industry  , and

alter and updat e the permitting process

HEOKd To streamline the HEOK fishery sector , the following regulations

changes were determined via the FMP development process:

1
1
1
il

T

restructure the permitting process such that HEOK permits are completely
separate from the gill net permits,

bring HEOK fees in line with those paid by the  gill net sector ,

streamline notification requirements

require vessels, rafts and lines to display the Fishing Vessel Number
designated on the permit to track fishing activities ,

require cork lines to be marked at each end with a contrasting -colored
buoy for easier maneuverability

Recreational Regulations 9 Prior to this FMP, there was no limit for the

recreational take of Herring.  To address this, the FMP recommends a range
between 0 and 100 pounds , which is equivalenttoup to 10 gallons (or two 5 -
gallon buckets ), as a daily bag limit. This established bag | imitis easily
enforceable and provides for a satisfying recreational experience while

deterring illegal commercialization of the fishery.

Vi
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Chapter 1. Introduction

The Marine Life Management Act (MLMA) is C
management law . It directs the Department of Fish and Wildlife (Department) to
ensure the sustainable use of t IrishasdtGambee 6s | i v

Code [FGC] 8§7050(b)). The MLMA also identifies Fishery Management Plans
(FMPs) as the primary to ol for achieving this goal ( FGC 87072). FMPs are
comprehensive planning documents that outline what is known about a
species, the characteristics and impacts of the fishery that targets it, and how
that fishery is to be managed and monitored once the FMP is implemented . The
Department is responsible for drafting FMPs and presenting them to the
California Fish and Game Commission (Commission) for adoption. New
regulations required to implement a FMP are promulgated through a separate
Commission rulemaking pr ocess, and are codified in Title 14 of the California
Code of Regulations (CCR).

This FMP for Pacific Herring ( Herring), Clupea pallas ii, was first presented to
the Commission in  June 2019 and was adopted in  October of 2019. Its goals,
development process, and contents are described below.

1.1 Goal and Principal Strategies
Herring have supported commercial and recreational fisheries in
California for more than one hundred years. They are also an important forage
species in the California Current  Ecosystem (CCE). The overarching goal of this
FMP is to promote the long -term sustainable management of the Herring
resource consistent with the requirements of the MLMA and the Commi ssi ont¢
policy on forage fish . In particular, it seeks to:
1 provide a synth esis of relevant information on the species, its habitat, role
in the ecosystem, and the fishery that targets it ;
1 integrate the perspectives and expertise of industry members and other
stakeholders in the management process ;
9 identify environmental and ecos  ystem indicators that can inform

management ;

1 provide an adaptive management framework that can quickly detect
and respond to changing levels of abundance and environmental
conditions ;

1 specify criteria for identifying when a fishery is overfished ;

1 streamlin e the annual quota -setting process while ensuring that it is based
on sound science ;

1 create an orderly fishery through an efficient permitting system ;

1 ensure that research efforts are strategic and targeted ;

1 use collaborative fisheries research to help fil | data gaps ;

1 identify risks and minimize threats to habitat from fishing ;and

1 minimize bycatch to the extent practicable

1-1
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Specific strategies for achieving these goals are identified and described
in the relevant chapters of the FMP.

1.2 Collaborative Develo pment Process

A barrier often facing FMP development in California has been the
significant financial and staff resources required for their preparation. These
resource constraints have translated to relatively few FMPs being developed
since the MLMA was enacted in 1999. To  help overcome this challenge,
beginning in 2012, Herring fleet leaders, representatives from conservation non -
governmental organizations (NGOs), and Department staff began a discussion
group to develop avision fora Herring FMP. Through regular meetings over a
four-year period, the discussion group identified a new, more collaborative
approach to FMP development that preserved Department control  while
utilizing outside resources and expertise. The resulting process for FMP
development isintended to be used as a test case and a potential model for
future FMPs for other fisheries.

The MLMA places great emphasis on constituent involvement in decisions
regarding marine resources, as well as collaboration among stakeholders. This
Herring FMP has sought to incorporate stakeholder ~ feedback through out its
development process and has done so in a number of ways. Prior to initiation o f
the Herring FMP, the discussion group worked
the broad scope and goals for the FMP development process, as well as the
scientific analyses required to meet those goals. Industry and conservation
stakeholders agreed to a  broad outline for a Harvest Control Rule (HCR) to set
yearly quotas, namely, that it would emul ate
management approach by capping target harvest rates at 10 percent ( %) of
the most recently estimated biomass, and include eco system indicators to
further inform management. This agreement helped to reduce conflict between

stakeholder groups and helped to focus scientific efforts. The discussion group
evolved into a more formalized Steering Committee (SC) in 2016. The SC
provided feedback and guidance throughout the FMP development process,

and helped communicate the goals, objectives, and strategies of the FMP to

their wider constituencies . Results of research conducted as part of FMP
development were also shared with the SCiteratively throughout the process,
and as a result the management strategy in this FMP reflect s both the best
available science as well as  a high degree of stakeholder involvement .

Once the FMP development process was formally initiated in April of 20 16,
the scope of the FMP was presented to the Commission, and was further refined
via the public scoping process , as well as through Tribal consultation.  In addition,
a survey of all Herring permit holders was conducted to understand the desire
and need fo r regulatory changes, and the results of this survey were used to
develop regulatory proposal s. Once a management strategy was developed, it
was presented tothe Commission through the Marine Resources Committee. It
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was also presented at  other public meeti ngs (both web -based and in -person),
and feedback from stakeholders was solicited and incorporated

1.3 Fishery Management Plan Contents

Sections 7080-7088 of the MLMA describe in detail the required contents
of FMPsandthe De p ar t m20a8&Master Plan for F isheries includes guidance
regarding how specific issues should be addressed. The structure and content of
this FMP are based on the direction they provide

The FMP first provides an overview of what is known about the natural
history of the species and its role in the ecosystem (Chapters 1 -3). It then
describes the Herring fishery and the history of its management and monitoring
(Chapters 4 -6). The core of the FMP is Chapter 7 , which outlines an integrated
approach to monitoring, assessment , and manageme nt of the fishery moving
forward . Chapter 7 includes a discussion of measuresto promote sustainability of
the stock and manage ment of bycatch and habitat impacts. The FMP includes
a chapter on alternative projects considered during FMP development. The FMP
also includes a chapter focused on future research and management needs
(Chapter 8) , a chapter that describes what actions can be taken through
rulemaking under the FMP and those that require a FMP amendment (Chapter
9), a chapter that includes ana  nalysis of alternative m anagement action s

(Chapter 10) and a final chapter that includes literature cited (Chapter 1 1). The
appendices provide additional detail on the FMP6s devel opment hi st ol
monitoring efforts, and modeling approaches and outcomes (Appendic es A-P).

Under Section 7088 of the MLMA, FMPs have the ability to render conflicting
statutory law inoperative once adopted by the Commission. The FMP contains a
list of these co nflicting statutory provisions that will be made inoperative in
Chapter 9 .

1.4 Environmental Document under the California Fish and Game &RPPLVVLRQ:-V
Certified Regulatory Program
This document is also intended to ful fildl
comply with the California Environmental Quality Act (CEQA) [Public Resources
Code (PRC) 821000 et seq.] in considering and adopting an FMP, and
associated implementing regulations. In general, public agencies in California
must comply with CEQA whenever they propose to approve or carry out a
discretionary project that may have a potenti ally significant adverse impact on
the environment. Where approval of such a project may result in such an
impact, CEQA generally requires the lead public agency to prepare an
Environmental Impact Report (EIR). In contrast, where no potentially significant
impacts could result with project approval, a lead agency may prepare what is
commonly known as a negative declaration. Where an EIR is required, however,
the document must identify all reasonably foreseeable, potentially significant,
adverse environmenta | impacts that may result from approval of the proposed
project, as well as potentially feasible mitigation measures and alternatives to
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reduce or avoid such impacts. Because the lead agency must also subject the
EIR to public review and comment, and becau se the agency must respond in
writing to any public comments raising significant environmental issues,
compliance with CEQA serves to protect the environment and to foster

informed public decision -making.

CEQA also provides an alternative to preparation o fan EIR or negative
declaration in limited circumstances. Under CEQA, the Secretary of Resources is
authorized to certify that a state regulatory program meeting certain
environmental standards provides a functionally equivalent environmental
review to th at required by CEQA [PRC §21080.5; see also CEQA Guidelines, CCR
Title 14 815250-15253] . As noted by the California Sup
state agencies, operating under their own regulatory programs, generate a
plan or other environmental review docu ment that serves as the functional
equivalent of an EIR. Because the plan or document is generally narrower in
scope than an EIR, environmental review can be completed more expeditiously.

To qualify, the agencyds regul atorSgcre@iyogr am m
of the Resources Agency. An agency operating pursuant to a certified
regul atory program must comply with all of CE
[Mountain Lion Foundation v. Fish and Game Comm. (1997) 16 Cal.4th 105, 113 -
114 (internal citations omitte  d)].

The Commi ssionds CEQA compliance with resp

associated regulations is governed by a certified regulatory program [CEQA

Guidelines, CCR Title 14 815251, subd. (b)]. The specific requirements of the
program are setforthinCCR Ti tl e 14 in the section governi
adoption of new or amended regulations, as recommended by the

Department (CCR Title 14 §781.5). Pursuant to CCR Title 14 8781.5, this

Environmental Document (ED) contains and addresses the proposed Herrin g

FMP and associated implementing regulations, and reasonable alternatives to

the proposed Herring FMP. In so doing, the ED is intended to serve as the

functional equivalent of an EIR under CEQA. As noted above, however,

preparation of t hnek eeED eixse nmpotti oan 60 bflraom al | of C
requirements [ Environmental Protection Information Center v. Johnson (1985)

170 Cal.App.3d 604, 616 -618; see also Wildlife Alive v. Chickering (1976) 18

Cal.3d 190]. Instead, the Commission must adhere to and comply with the
requirements of its certified program, as wel

which it has not been specificalSleyaChikve mpted b
State Board of Forestry (1994) 7 Cal.4th 1215, 1228].

1.4.1 Proposed Action

For purposes of CEQA and this ED, the proposed action consists of the
adoption of the Herring FMP and its associated implementing regulations that
govern Herring fishing activities in California, as outlined in Chapter 7. The various
management tools and alternatives availabl e will be described including the
stated policies, goals, and objectives of FMPs under the MLMA. The Herring FMP
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will continue to be managed through ongoing oversight and management of
the fishery by the Commission.

1.4.2 Scoping Process

As discussed above, the MLMA calls for meaningful constituent
involvement in the development of each FMP. In addition, CEQA requires public
consultation during lead agency review of all proposed projects subject to a
certified regulatory program [See PRC §21080.5 (d)(2); see als o0 CCR Title 14
§781.5). The adoption of the Herring FMP and its associated implementing
regulations is such a project under CEQA. In addition to the requirements of the
MLMA, CEQA requires public consultation on all environmental projects. The
Department a ccomplishes this through a public comment period, scoping
sessions within the communities involved, or at least two Commission meetings.
As outlined above in Section 1.2, the Department went through a multi -phased
iterative process with stakeholder groups as well as the SCin development of
this FMP.

In August 2018, the Commission, with support from the Department,
prepared and filed a Notice of Preparation (NOP) with the State Clearinghouse
for distribution to appropriate responsible and trustee agencies for their input
and comments. Further, the notice was provided to individuals and
organizations that had expressed prior interest in regulatory actions regarding
Herring . On behalf of the Commission, the Department held a scoping meeting
on August 25, 2018 . Appendix Q contains a copy of the notices as well as a
summary of all comments received during the scoping period

1.4.3 Tribal Consultation

PursuanttoCEQA 821080. 3.1, as well as the Departn
Communication and Consultation Policy, the Department a nd Commission
provided a joint notification to tribes in California. The letters to the individual
tribes were mailed on  August 1, 2018. The Commission received a response
confirming that the proposed project is outside of the Aboriginal Territory
Stewarts Point Rancheria Kashia Band of Pomo Indians.  The Indian Canyon Band
of Costanoan Ohlone People requested a Native American Monitor and an
Archaeologist be present on site at all times if there is to be any earth
movement within a quarter of a mile of any culturally sensitives sites. The
Department confirmed the project does not involve any earth movement within
a quarter mile of any culturally sensitive sites.

The Department initially informed tribes that a FMP for Herring was being
developed in a letter dated July 5, 2016. As a follow -up to the initial introduction
by mail, Department staff met with Graton Rancheria staff per request ed on
September 20, 2016 to provide additional details on the FMP process and scope
A subsequent letter soliciting tribal input on the management objectives
outlined in the FMP was mailed to tribes on M arch 28, 2018 . Appendix Q
contains cop ies of the tribal notification letters
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1.4.4 Public Review and Certification of the Environmental Docume nt
The Commi ssionds certified regulatory prog
that the Draft ED (DED) be made available for public review and comment
(CCR Title 14 §781.5(f); PRC §21091). Consistent with these requirements, and
upon the filing with the Commissi  on of the draft Herring FMP and implementing
regulations proposed by the Department, as well as the filing of the same
documents with the State Clearinghouse at the
and Research, the DED will be made available for public revie w and comment
for no less than 45 days. During this review period, the public is encouraged to
provide written comments regarding the DED to the Commission at the following
address:

California Fish and Game Commission
P.O. Box 944209
Sacramento, Californ ia 94244-2090

Additionally, oral testimony regarding the proposed Herring FMP and DED
will be accepted by the Commission at the public meetings announced under
a separate cover. Public notice of the Commission meeting will be provided as
required by the FGC.

The Department is required by law to prepare written responses to all
comments on the DED and proposed Herring FMP received during the public
review period that raise significant environmental issues (CCR Title 14 §781.5(h);
see also PRC 8§21092.5). In some instances, written responses to comments may
require or take the form of revisions to the DED or the proposed Herring FMP, or
both. Any such revisions, along with the Depa
comments raising significant environmental issues shall constitute the Final ED
(FED). The Commission will consider the FED and the proposed Herring FMP at a
public hearing scheduled to be held in San Diego on October 9 -10, 2019. Public
notice of the Commission meeting will be provided as required by CEQ A and
the FGC. Notice of any final decision by the Commission regarding the FED and
Herring FMP will be provided to the extent required by law.

1-6



Pacific Herring FMP October 2019

Chapter 2. Biology of t he Species

This chapter describes what is known about the natural history and
population dynamics of  Herring stocks in California. When information is
unavailable for California stocks, information from other Herring stocks along the
coast of North America is summarized. This cha  pter is intended to be a resource
for understanding the biology of the stock as it pertains to management.

2.1 Natural History of the Species

The Herring is a member of the family Clupeidae, which also includes the
Pacific Sardine, Sardinops sagax caeruleus , and American Shad, Alosa
sapidissima . Historically, Herring were thought to be a subspecies of Atlantic
Herring (C. harengus ) (Blaxter, 1985) . However, recent taxonomic literature has
design ated the Herring a separate species (Grant, 1986; Robins and others,
1991). C. pallasii is thought to have diverged from Atlantic Herring soon after the
opening of the Bering Strait about 3.5 million years ago (Grant, 1986; Liu and
others, 2011) . Herring have persisted through many climatic fluctuations, such as
the glacial -interglacial cycles of the Pleistocene epoch, though their range has
shifted over time in respo nse to oceanic cooling and warming cycles (Liu and
others, 2011).

Herring are dark blue to olive green on their backs and silver on their sides
and belly (Figure 2 -1) and this coloration helps reduce predation in a visual
environment (National Oceanic and Atmospheric Administration, 2014b; Sigler
and Csepp, 2007) . Herring can grow up to 46 ¢ entimeters (18 inches (in)) in the
northern parts of their range  (National Oceanic and Atmospheric
Administration, 2014b) . The body is elongate with a deeply fo  rked caudal fin ,
and a lateral line on each side of the fish (Hourston and Haegele, 1980; Lassuy
and Moran, 1989) . The mouth is terminal, moderate in size, withoutte  eth, and
directed moderately upward, with a protruding lower jaw (Hourston and
Haegele, 1980; Lassuy and Moran, 1989) . This allows adult and juvenile Herring to
switc h between particulate feeding and filter -feeding modes depending on
prey size (Blaxter, 1985). Like all clupeids, Herring are physostomous, meaning
that the swim bladder is connected to the gut and thus allows the fish to
actively control its buoyancy  (Blaxter, 1985; Carls and others, 2008b) .
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No adipose
No spots along fin

Side of body /

Deeply
forked tail

Protruding
lower jaw

Large scales that
slough off easily

Figure 2-1. Herring, with identifying features noted

2.2 Distribution of Herring

Herring are found throughout the coastal zone from Baja California to
Alaska and across the north Pacific to Japan (Figure 2  -2) (Spratt, 1981) . A deep
genetic division occurs between western and eastern Pacific populations (Hay
and others, 2008; Liu and others, 2011) . In the northeastern Pacific, it is thought
that Herring exhibit three different life history forms: 1) a long -lived, migratory
ocean form; 2) a coastal form that migrates sh ort distances or not at all; and 3)
a resident form that spends its life in low salinity estuarine systems (Beacham and
others, 2008; Carls and others, 2008b) . Herring distribution is heavily influenced by
these differing life history strategies.

Figure 2-2. Approximate distribution of  Herring throughout the northern  Pacific .
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































